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Lanczos [10] PCG [11, 12]
6 4 6 3
$H_{l},$ $H_{c},$ $H_{r}$ dex-DMRG
$H$
$H=I_{4}\otimes I_{3}\otimes H_{l}+I_{4}\otimes H_{c}\otimes I_{1}+H_{r}\otimes I_{2}\otimes I_{1}$
$I_{i}$ $i$
$Hv$ $(I_{4}\otimes I_{3}\otimes H_{l})v,$ $(I_{4}\otimes H$ $\otimes I_{1})v,$ $(H_{r}\otimes I_{2}\otimes I_{1})v$ 3
$v$ $V_{l}$ ,
$V_{c},$ $V_{r}$ 3 $(I_{4}\otimes I_{3}\otimes H_{l})varrow H_{l}V_{l},$ $(I_{4}\otimes H_{c}\otimes I_{1})varrow H_{c}V_{c}$,
$(H_{r}\otimes I_{2}\otimes I_{1})varrow H_{r}V_{r}$ 3




COM 1 $V_{l}^{c}$ $V_{r}^{c}$ o)
CAL 2 $Z_{2}^{c}=H_{r}V_{r}^{c}$
COM 2 $Z_{2}^{c}$ $W_{2}^{c}$
COM 3 $V_{l}^{c}$ $V_{c}^{c}$
CAL 3 $Z_{3}^{c}=H_{c}V_{c}^{c}$
COM 4 $Z_{3}^{c}$ $W_{3}^{c}$






6: 2 superblock 4 3
3 $H_{l},$ $H_{c},$ $H_{f}$
23




( [13, 14] )
CAL 1 $W_{1}^{c}=H_{l}V_{l}^{c}$
COM 1 $V_{l}^{c}$ $V_{c}^{b}$
COM 2 $V_{c}^{b}$
CAL 3 $Z_{2}^{c}=H_{r}V_{r}^{c}$
COM 3 $Z_{2}^{c}$ $W_{2}^{b}$
CAL 2 $Z_{3}^{b}=W_{2}^{b}+H_{c}V_{c}^{b}$
COM 4 $Z_{3}^{c}$ $W_{3}^{c}$





7: 16 $V_{l},$ $V_{c}$ , $P_{1}-P_{16}$
$V_{l},$ $V_{r}$ all-to-all $V_{l},$ $V_{c}$ $1\sim 4,5\sim 8$ ,
$9\sim 12$ ,13$\sim$16 $V_{c},$ $V_{r}$ {1,5,9,13}, {2,6,10,14}, {3,7,11,15},
{4,8,12,16}
3
DMRG 4 $\cross 10$ (
19 19 $U/t=10$) $m$
HA8000 (T2K )
8 9
Intel Fortran Compiler110 MPI Flat MPI
all-to-all (all-to-all )
$V_{c}$ (2 ) 2
all-to-all 1024 64 3 1
2 240 1024 64








Number of states kept $(m)$
(a) all-to-all dex-DMRG
200 220 240
Number of states kept $(m)$
(b) 2 dex-DMRG
8: dex-DMRG $4\cross 10$ dex-DMRG HA8000
($T2K$ ) $m$ 200, 220,
240
Number of states kept $(m)$ Number of states kept $(m)$
(a) all-to-all dex-DMRG (b) 2 dex-DMRG
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